Insulin secretion: combined tolbutamide, forskolin and TPA mimic action of glucose.
We have proposed that the two phases of glucose-induced insulin secretion are regulated by two distinct branches of the calcium messenger system: the initial phase by a calmodulin branch, and the sustained phase by a C-kinase branch. To provide further support for this concept, we examined the separate and combined effects of tolbutamide, TPA, and forskolin upon insulin secretion from rat islets perifused in the absence of added fuels. Addition of 200 microM tolbutamide to the perfusate induces only a first phase of insulin secretion, addition of 200 nM TPA only a second phase, and addition of 10 microM forskolin only a small elevation in the basal rate of secretion. The combination of tolbutamide and TPA induces a biphasic secretory response qualitatively and quantitatively similar to that evoked by an increase in glucose concentration from 2.75 to 7 mM. The combination of TPA, tolbutamide, and forskolin evokes a biphasic pattern of insulin secretion qualitatively and quantitatively similar to that evoked by an increase in glucose concentration from 2.75 to 10 mM.